Differential display analysis of oxygen-mediated changes in gene expression in first trimester human trophoblast cells.
Physiologic or pathologically induced periods of exposure to relatively low levels of oxygen during pregnancy affect the expression and function of certain genes in the placenta. In this study, the differential display technique was utilized to identify genes that are regulated in cultured cytotrophoblast cells by exposure to low levels of oxygen. Using this approach, four genes, which have been designated HRF-1, HRF-2, HRF-6, and HRF-8, were cloned and partially characterized. Northern blot analysis showed that clones HRF-1 and HRF-2 were downregulated in response to exposure to low levels of oxygen, whereas expression of HRF-6 and HRF-8 was increased. DNA sequencing and sequence analysis revealed that HRF-1 may represent an alternatively spliced or tissue-specific form of the Kruppel family zinc finger protein znfp104 gene. Clone HRF-2 showed a high degree of identity with exons 9, 10 and 11 of N33, a gene that is located within a homozygously deleted region of metastatic prostate cancer. Clones HRF-6 and HRF-8 did not exhibit significant sequence identity with known sequences in GenBank and may represent novel genes. None of these genes have previously been shown to be present in trophoblast cells, nor have their expressions been shown to be regulated by oxygen. This study demonstrates that the differential display technique is a novel and effective method to analyse oxygen-mediated changes in gene expression in trophoblast cells.